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This M. of 0. prepared from issue 10 of T~501048. 


. METHOP OP OPEihlTIOEf 
INCOMING THUNK SENDEE. 

For calls from Automatic Office and Manual Operator Panel Machine S^^ritching 
- systcin# ^ 

development ■ ■ ■ . . 

1* s:cf-^ osb op CIRCTJTT 

» m is used for passing calls from an automatic office, frcm 

a manual operator, or from a toll operator, to subscribers 'vhose lines 
teiminate in a full; mechanical power driven office. It is used in connec- 

' incoming selector circuits which register the thousands digits 

of tne number dialed. ® 

170DKBTG LMimS 

None. 

OPEEATION 


3* principal ■FTMnTTfiWE • , 

tapulses of the hoM reds, tons, and 
digi.^ sent in from ihe sutseriber or operator’s dial and also rOBls- 
ters tho setting of the tlionsands digit received from the incoming oiroSlt. 

o) S."tSrSuvsf **“’ '■y 

COTLflBGTZNa- CIEOUT -TS 

This sender will function with: 



4.2 

4.3 


T:/o wire incoming selector, dialing from toll operator. 

Three wire incoming selector, dialing from manual "A" operator. 
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uv.snPTPTIQ -?! OP OPSPal'TIQll 

•mnnSANDSn PraiDFSPS , rSlTS MP .ljTnTB HllGiaTPuX T I Q j : 

5., SEiaUPS , . , 

•;men the Bvdtoh of an lnco.-ning '■J^‘^^ts^sender!"roniia on 

operator-B dial olrouit 1 b sSder circuit ^operating 

the toBt B»ltoh IB connected to ta 3 y (3B| lamp 

the (H) relay, ahich '^fP)f=/«r"eriBtef (IB)' (IB-D, (IB-B) and 

and to the locKxng |*„aerB Buoy Eeglster". ,15 soon 

IGT), and closes a circuit to the^ tnr cir^it has been set, 

as the thousands register in the in com ii go ^ leads, 

battery Jroffi the Incoming v { 1 B- 2 ) and {105?) relays, de- 

operates some ^sanls register. The pulsing circuit 

!r r eS tLnsforrod from the incoming 

cult* ais the pulsing relay in the incoming selector 

and reoperates under control 0 . ETJ register to the 

mittontly connectea over lead 1 , - _ / t'^ e incoming select- 

dedrad P-I«on. Ihe (B)^oY operatOB toj,^»d^^^t- 

or circuit over U&d I* ^ action of the stepping magnet 

ground to the stepping time the stepping magnet operat- 

roore certain* The ( ) ^ sie-roins' magnet releases, until each se- 
es and reoperates ^as soon ,^?^operates on the first im- 

ries of impulses is completed*^ „ "'rimliTV' onerated untU the series of 
pulse and being slow in °^tS! The (P) relay operated, 

impulses corresponciing to any "Jtil the HU registration has been 

■nrcTOiits tliG opor^rtiOH of tlio rolav 

CMiploted. ”'1"=’' trinBfarB the puls- 

operates to ground on cam J* -he set of impulses will ad- 

ihg circuit tc the JO he the jod set^o 

vauce the tops register, uhon the te.., ^ g ccmpleted In a 

again operates ana holds Wp bun(3r«ds registration -.vas made* The (P) 

similar manner to that- m -vhich the hun . ^ f niB-l ) relay* The (TP.-l) re- 

relay releases and allo..;s the operat^iin of tho 

lay operated, transfers the Pulsing - Tallk nonber will 

series of impulses corresponding to uhe unirs 1, 

advance the units register. 


Tn eriT.-rTOrr BBUSE SSia CTTM 

.lien the (P) relay H 

S ?c,c2'‘»*rouS S®it; oii Laturel H,; (01) relaj- operated, eperatee 
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the E magnet, advancing the sender switch to position 2* The (Cl) relay 
releases as Si;on as the switch advances from positicm !• The sender is 
now ready for^ hrush- seleption on the inconiing selector* In position 2 
ground is connected through cam K over lead Cl to the selector circuit, 
opera^i-ng certa,in relays in the selector circuit thus closing a fundamental 
circuit from "battery through one winding of the (L) relay (not shown) in 
the selector circuit, oyer the FT lead through the lower contact of cam E 
to 18 BH resistance windings of the stepping relajr and the (GFL) relay 
break; contact of the : (BD) relay, cam I) back oyer the FE lead to ground In 
the selector circuit, operating the (L) re lay, in the Incoming selector and 
the stepping relay in the sender circuit* The operation of the (L) relay 
advances the incoming selector to the incoming brush selection position* 

The stepping relay operated, closes a^circult from ground through cam K, 
make contact of the stepping relay, cams.J, and E, break contacts of the 
(IByi ). and (IB*-2) relays, winding of one of the counting relays, to battery* 
The operation, or-nonioperation of any , of the (IB), (lB- 1 ) and (Ifl** 2 ) relays, 
in any jpartlcular case, deteimlhes which one of the counting rel^s is the 
first to be, operated*. Assume the 3 counting relay operated, closes a cir- 
cuit which operates the (S*') counting relay when the (STF) relsy releases* 
elevator travels upward, ground is inteniiittently connected 
to the lead FT throiigh the metal segments of the ‘'A" commutator, thereby 
.short circuiting .and releasing the (STP) relay* The (STP) relay released, 
rempyeS: the short circuit frOra the winding of the {.3*) counting relay* 

The (3*) counting relay operates, locking both (3) and (S’) counting re-* ' 
lays* The (S') counting relay operated, transfers the operating circuit 
for the (3) counting relay to the (2) counting relay* As soon as the A 
brush has passed the first metal segment on the A commutator, the (STP) 
relay rsoperates, closing the circuit frewn ground on the K cam through. its 
contacts to the (2) counting relay* The (2^,. (1) and (o) counting relays 
are therefore operated in succession as the (STP) relay alternately ope rat* 
es and. releases*. V/hep the (STP) relaj' ne.xt releases after the (0) count** 

Ing relay Is operated, the (BO’) and (Fp* ) relays .operate in parallel and 
lock-in series with the winding of the (0) counting relay, to ground On 
cam B* The, (BO’) relay operated, opens the fundamental circuit, preventing 
the reoperation pf the (STP) relaj'' and releasing the (L) relay I’l the incran- 
ing selector v;ircuit* The release of the (L) relay advances the selector and 
releases the. up drive magnet, thereby stopping the upward movement of the 
^elector* ^ The (FO?) relay operated, operates the B magnet, advancing the 
sender switch to position 3* The counting relays -which were operated and 
the (B ) and (10') re-lays release when the swritch advances from position 2* 

IHGOMBTrr CTQUP SELEOTTOW 

j-f the HU register has not been advanced, the sender waits in .position 
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5 until the KU registration is completed and the (P) relay has released. 
With the (P) relay released, the (Cl) relay operates in a circuit from 
battery, cam 1 to ground on the HU-2 . register. The (Cl) relaj'’ operated, 
locks to ground on its armature and advances the sender switch to posi- 
tion 4 for Incoming Group selection* The (Cl) relay releases when the 
sender switch advances from position 3* With. the sender in position 4, 
the fundamental circuit is again closed and the (L) relay in the incom- 
ing selector and the (STP) relay in the sender circuit operate..^ The in- 
coming selector advances to the "Incoming Group Selection, causing the 
UP’magnet to energize and move the selection upvard for group selection. 
Group selection is completed in a similar manner to brush selection as 
described in paragraphs 8, 9 and 10 with the exception that (a) the count- 
ing relay which is first operated depends on the setting of the 
gister and on the operation or non- ope rat ion of the (IGT) relay (bj the 
lead 5"* is connected to the B cCmmutator instead of to the A commutator. 

At the completion of group selection, the (BOV) relay operated, opens, 
the fundamental circuit, releasing the (1) relay in the incoming select- 
or circuit* The (FO* ) relay operated, ^vanoes the sender switch to 
position 5, the A Cam.advancing it to position :6, for Final Brush selec^ 
tion. As the switch advances from position 4, the operated (IB), (IB-1), 
(IB-2} and (IGT) relays, the o6tm.ting relays and the (BO ’) and (FO') re- 
lays release* . 


6* FTIIAL BRUSH SFISGTIQl 


\7hon the incoming selector selects an idle trunk and advances to its 
"Selection Beyond" position, with the sender in position 6, the firndamental 
circuit is closed over lead FT, operating the (SIR) relay in the sender 
circuit. The operation of the final (1) relay advances the ^ final to the 
"Brush Selection” position. The selector moves upvard and final brush 
selection is completed in a similar irnmner to incoming brush selection 
with- the exception that the setting of the PU register controls v;hich 
counting relay is the first to be operated. -It the completion of brush 
selection, the (EO*) relay operated, opens the fundamental ^circuit, oaus- ; 
.. ing the (L) relay in the final selector to release. Trie |F0’ ). relay op- 
erated, advances the sender switch to position 7, ("Awaiting Tens Register 
The counting relays which wore operates and the (BO*) and (FO ) relays re- 
lease when the switch advances from position 6. 


9* FIUAL THUS SBIEGTIOIT 



When the (1) relay in the final selector releases after final^ crush 
selection is completed the incoming switch advances- toithe "A^vaiting 
Sender" position. If the tens registration has not bfee'h'completeu, the 
sender waits in position 7 xmtil tens registration is completed and the 
(P) relay is released. When the (P) relay releases, the (Cl) relay 
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or-orates to gromd on tis 1-2 

' ■ wLpth6\eo.uonce swltoh adtancos from positlm 7. The “""I 

also advanced to ^Tens S^loction'- ^en^t^^^ S fnndamantal 

h tS s‘lSln'?os1tion 8. Tons solection Is 
■ ^'e.oeption^tnat^tne 

““cSonrtSd (B0-) relay operated, opens ‘ho Mdam^tal olroult^oa^- 
ing the (i) relay in ‘he final selector^to reloas,. The ojlts Swifter"- 
erated, advances the sender switch to ^,LV) fpO*i relays re.-* 

The counting relays which were operated and the {30 ) and (£0 | relay 

lease when the switch advances from position 8. , 

in. yni/.L lUflTS SB-IEG TiOl 

^-/hen the (L) relay (not shown) in the final selector fl^^^es after 

rSftor h‘f novTon^^-cod. 

toyond tho normal posiUon the 1® ) rela^ operatos^n 

f;!:p7oS15Lt:;. Mtt®tho- (B), relay releasei. the (Oil relay operates 
bo* tP-v through cam I, wind i^ and, break contact of the (Ol) rolaj , 
af S r^.ay,- tnSer contacts of cam C, to ground op the 

i'- p-^ thc Q»*5 register and locks to ground, on its armatiire. The 
r ™ Site!3now a^mnc^f to no»^^ in a ciroult from hattery through^the 
44-d'resistanoo, winding airf hroak oontaot 

nf. *Me IJU»l register, cam 0, make contact of the (PS) rolaj^ to 

'■Vhen PO ree’ister returns to nonnal, the circuit through^the wind^ 

5 th^CTKl relay is opened and the (TR) relay releases. After the HU 

register has S! r/^reglS^r! -men' 4 tens register' 

in a circiut thi'Otigh relaj^^ is 

.returns to rioimal. ^^ • register and the. (TH-i) relay releases. 

' • SrSiM regisSrcaLot Return- to Lrmal until the (ItS) relay releases 
The unU.s sequence- switch. 2he (Cl) relay operated, 

in position la of 10 for -Pinal Units” selection, 

advances the sender gj^^ence switch advances from position 9. 

The (Cl) relay ^^rSfmdamental circuit is closed, operat- 

v\c?ay and the (STP) relay in the sender. V/lth the (L) 
rofa“6perSil! L final selector advances to the final .Mits selection po 
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sltlm and the incomlhg soieetoT r«.,vee up'mrd. a. 

milts"rv3gis4x*detir.^ eo^jntipg relay is the first 

"fw" if fee coHpletica Bf units selection, the operation of 

opens the fundacental circuit, releasing the (L) relay n 
the ou / fP^e {P 0 » ) ^oiay o-oerated, advances the sender 

the insoining seiocLcr* me \iv < .ui.,v. ^ _ „„ 44 . 4 nvi Thp count* 

•< I *4 A ■ A, • A. A A-M 4 '11 A advanoing i<# to position 13. xne c 

Sg iclo-rSiioi ^eAs’oporatrt ahd the (BO- 1 ahd (K- ) relays release «hon 
the switch advances from position 10. ■ • 


II* 


dhen' the final units selection is completed, the final selector ad- 
vances to the talking or to the Busy Back position according to whether 
the called line w&s idle or Busy. • In either case the incoming selector 
advances to' the '’/fivaiting Sender" position and closes a circuit frcsn 
Battery through a, winding of the. incoming {Lj relay over lead FE, cam D, 
Break contact of the (30') relay, windings' of the (GFL) and (SIP) relay, 

18 BH resist-ance, cam B, lead Fi' to ground in tlie incoming circuit, op., 
orating the Incoming (L) relay and thereby advancing the incoming to the 
"^waiting Trunk Closure" pogjjLim^ In this position, the incoming select- 
or d'lsoonne'cts ground. from the T 3,ead, releasing the sender. 'Then gro(3nd 
'is disconnected ■ from lead T, the short circuit is removed from the 80 oBms 
winding of the <TB.J relay, allowing it to operate in series with the (H) 
relay. The (TB) relay operated, locks to ground on its make contact from 
Battery on cam 1 and opens the circuit through winding of the (H) relay, 
releasing the (H) relay* The ground on the (TB) relay makes the, sender 
test Busy until the switch advances to the normal position. The (H) 
relay released, releases the (ES) relay which closes a circuit from Battery 
through the 44-A resistance, winding and Break contact of the units stepping 
magnet, contacts of the U-1 register, Break contact of the (BS) relay, nor- 
mal contact of, the T-1 and HU-1 registers. Break contact of the ■ (H) relay 
to ground, advancing the units register to nojmal. vTith the units. register 
normal, a circuit is closed from* battery through the E magnet and cam B, 
-normal contact of the U-1 register. Break contact of the (PS) relay, normal 
contacts of the T— 1 and EU—l registers, Break contact of the (H) relay, to 
ground, advancing the sender seq,uonco switcBi to position 1. As the sender 
switch 'advances from position 18 1/4, the looking circuit throiigh the wind- 
ings o.f' the (TB) relay is opened at cam I, releasing- the (TB) relays The 
(2B 5 rel' 5 )y released, removes the Busy condition from the T lead, restoring 
the 'circuit to normal* ’.Then a plug is inserted in the MB. jack or when the 
moto • stop alaim operates, a circuit is closed- operating the (MB) relay* 

The (MB) relay operated, closes a circuit to the "All Sender Busy xlegister" 
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and connects ground to lead T, thus making the sender test busy to all 
hunting selectors. 'Jhen the plug is removed from the MB jack or the 
motor stop alarm is restored., the (MB) relay releases, restoring the cir- 
cuit to normal. 


PITC-B* P. M. 
6-5-23. 

Md • 


GHK’B BY: J.I. APPEOVED; H. L. MOYIfES, 

E. E. G. 
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CIRCUIT REQUIREMENTS 

MECHANICAL REQUlRElvffiNTS 

o 

207-A 

Armature gap .013” to .014”. 

(STP) 

Contact gap .003" to .004". 


208-B 

(prime count- 

Armature gap .018" to .021". 


ing relays) 
208-C 

Contact gap ,004" to .005", 


(BO*, FO') 

The retractile spring tension shall be adjusted by 


208-G 

bending the stationary lug on the relay frame and not 


(Counting 

by bending the lug on the armature. In making this 


relays) 

adjustment the stationary lug shall not be bent to 
an angle greater than 45 degrees from the vertical, 

ELECTRICAL REQUIREMENTS 


OPERATE 

178-A0' After a soak of ap- 

(P) proximately ,9 amp, 

Wdgs. in Test .113 amp, 

parallel Readj, .107 amp. 


NOIJ-OPERATE 


REIEASE 

After a soak of 
appr ojcimately 
,0 amp. On 
open circuit. 



207-A 

Test .010 amp. 

Test 

.009 

amp* 


(STP) 

Readj. .0098 amp. 

Readj. 

.0092 

amp. 


208-B 

Test .0152 amp. 

Test 

.0138 

amp. 


(pr ime 

Readj., 0148 amp. 

Readj, 

.0142 

amp. 


> 


counting 
relays) 
1’ to 9' 
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CIRCUIT RBQUIREMEKTS 

OPERATE NOH-OPBRATE RELEASE 


208*tC ' Through relay tsinding: 

(B)', Readj. .0116 amp, 
(FO*) 

Through parallel cota- 
hination; 



Tost 

.0244 amp. 


Readj, 

.0236 amp. 

208-G 

Test 

,0152 amp. 

(counting Readj. 

.0148 amp. 

relays 



0 to 9) 



E65S 

Test 

.019 amp. 

(RS) 

Readj, 

.016 amp. 

B739 

Test 

.028 amp. 

(Cl) 

Readj. 

,013 amp. 

E818 

Test 

.071 amp. 

(IB) 

Readj. 

,067 amp. 

Inner Vfdg 

0 


110 ohms. 



Outer 

Test 

.054 amp. 

'Ylnding 



1000 ohms 

0 


E828 

Armature travel .015 

(B) 

Test 

.010 amp. 


Readj. 

.0095 amp. 


Through relay winding: 
Readj, ,0112 amp. 

Through parallel eom- 
bination: 


Test 

.0216 

amp. 

Readj. 

,0224 

amp. 

Test 

.0138 

amp. 

Readj, 

.0142 

amp. 


Test 

,0085 amp. 



Readj. 

,009 amp. 

Test 

.0019 amp 



Readj. 

,002 agip 

Test 

.042 amp. 



Readj. 

,045 amp* 




Test 

,006 amp. 

HOLD: 

Test .040 amp. 

Readj. 

.0065 amp. 



E918 

Test 

.038 

amp. 

Test .019 amp. 

(IB-2) Readj. 

(IGT) 

Inner 

(1000 ohms) 

.033 

amp. 

Readj, .020 amp. 

Outer Test 

(lOOO ohms) 

.038 

amp. 


E1008 

Test 

.019 

amp. 

Test .0085 amp. 

(MB) 

Readj . 

.016 

amp. 

Readj . .009 amp. 


f 


( : 
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CIRCUIT REQUIRMEI^rS 



OPERATE 


NON-OPER/iTE 

RELEASE 

E1250 

Test .038 

amp. 


Test .0076 amp. 

(TB) 

Inner 
(80 ohms) 

Readj. .036 

amp. 


Readj. ,008 amp, | 

1 


E1261 Test ,020 amp. Test ,0028 amp, 

(TR) Readj, .016 amp, Readj. ,003 amp. 

(TR-1) 

Inner 

(1000 ohms) 


E1314 Test 

.032 

amp* 

Test 

.0095 

amp 

(H) Readj. 

.022 

amp* 

Readj. 

.010 

amp 

E1415 Test 

.0252 

amp* 

Test 

,014 

amp 

(IB-1) Readj, 

.024 

amp* 

Readj. 

.015 

amp 

(250 ohms) 






Outer Test 

.058 

amp. 




(1000 ohms) 







HOLD; 

Test .0315 amp. 



u 


ENG. -ROC -JO. 

500-8-17-22 

125-6-30-22 
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